The present study was conducted to evaluate the ecological characteristics and the bioactive metabolic products of C. procera. Also, the crude methanol extract of the aerial parts of calotropis was examined for antioxidant and antimicrobial potentialilties. The scrubland dominated by C. procera represented an advanced stage of desert vegetation and comprised 33 species related to 14 families. Tamarix nilotica, Alhagi graecorum, Launea mucronata, Trichodesma africanum and Hyoscyamus muticus were the common associates. The major life-forms were therophytes, geophytes and chamaephytes. The assemblage of this community belongs to eleven floristics categories with predominance of Sahara-Sindian, Sahara-Arabian and Sudano-Zambezian. The flavonoids and polyphenols contents of the aerial parts of C. procera were 0.185 and 0.37 g/100g, respectively. Thirteen fatty acids were detected among them undecanoic, palmitic, lauric, myristic and linoleic acids. The Calotropis methanolic extract exhibited free radical scavenging activity with IC50 value of 0.35 mg ml -1 . It is showed antimicrobial spectrum only against Bacillus subtilis.
INTRODUCTION
Calotropis procera is a Sahara-Sindian species common in Kharga Oasis in Egypt. It ia s soft-wooded, evergreen or semi-deciduous xerophytic perennial shrub, favors open habitat with little competition, grows best in full sun and does not form dense stands, normally occurring as scattered individuals(Plate 1). When cut, all parts of the plant exudes a milky, sticky sap (latex). The bark is corky, furrowed and light gray (Plate 2). Literature reviews indicated that, traditionally the roots are used to treat diarrheoa, cough, skin diseases, rheumatism, as an expectorant and emetic (Kritika and Basu, 1999) . The plant is used in folk medicine to treat renal and rheumatic diseases (Al-Yahya et al., 1990) . Different parts of the plant have been reported to exhibit anti-inflammatory, analgesic and antioxidant properties Arya, 2006 and Frosi et al., 2012) . The latex has been proved to have insecticidal activity against different insects (Singhi et al., 2004 and Morsy et al., 2001) . The abundance of latex in the green parts of the plant is a defense strategy against virus, fungi and insects (Rashmi et al., 2011) . Latex contained 11-23% rubber and can be used as a renewable source of hydrocarbons and intermediate energy resources (Orwa et al., 2009) . It have reviewed by Al-Yemni et al. (2011) and Al-Qahtani, (2012) that C. procera has high capacity for taking heavy metals into its tissues due to their abilities to absorb and tolerate heavy metals without serious physiological damage. C. procera plays an important role in formation of its natural habitats as it contains allelo-chemical compounds that enable the plant to compete with other species (Steve, 2009 The oases have special ecological conditions and characteristic vegetation. Several studies have been carried out on the vegetation of the oases of western desert such as Shaded et al., 2012; Abd El Ghani and Fawzy, 2006; Abd El Ghani, 1985 and Abu Ziada, 1980. The present investigation aimed to study the autecolog, flavonoids and polyphenols contents, fatty acids, the antioxidant and antimicrobial properties of C. procera.
MATERIALS AND METHODS

Ecological Characters 1. Vegetation Analysis
Twenty stands dominated by C. procera were studied in detail including: total coverage, a list of species, families, phenological aspects of growth, life span, life form, chorotype and cover-abundance estimate of each species. Identification and nomenclature of the species were followed Täckholm (1974) and Boulos (2009) . Techniques of floristic analysis based on the methods given by Kent and Cocker (1992) and Muller-Dombois & Ellenberg (1974) .
Habitat Conditions
Soil samples were collected from each stand at a depth of 25 cm, air dried and sieved through a 2 mm sieve to remove gravel and debris. The procedure followed in estimating their physical and chemical variables were according to the method recommended by Carter and Gregorich (2008) , Pansu and Gautheyrou (2006) , Margesin and Schinner (2005) , Baruah & Barthakur (1997) and Klute (1986) .
Phytochemical Analysis Quantitative estimation of polyphenols and flavonoids
The polyphenols contents was determined using the method described by Sadasivam and Manickam (2008) . The flavonoids were extracted and subjected to column chromatograph according to Rolim et al., (2005) and Kujala et al., (2000) .
Investigation of fatty acids
Qualitative and quantitative analysis of the fatty acids of C. procera aerial parts were performed using GLC technique, and comparison of their retention data with those of the available reference samples.
Evaluation of antioxidant activity
The antioxidant activity was investigated using free radical scavenging method (DPPH) as described by Kitts et al., 2000, with slight modifications (Liyana-Pathirana and Shahidi, 2005) .
Screening of antimicrobial activity
The antimicrobial activity of the methanolic extract of C. procera aerial parts was examined by the filter paper disc assay (Murray et al., 1998) using inoculums for 10 6 bacterial and fungal cells/ ml.
RESULTS AND DISCUSSION
Climate
The climate of Kharga Oasis can be characterized as arid. The practically nil values of rainfall coupled with high evaporation rate and low relative humidity express the extremely dry climatic condition. The hottest months are June, July and August where the maximum temperature is 39.3 o C. January is the coldest month where the mean minimum temperature is 5.8 o C. The values of relative humidity showed that the atmosphere is dry allover the year with the highest value of 46% in December and lowest value of 12% in June. The highest evaporation rate in June (24.7 mm/ day) and the lowest rate in January (7.8 mm/ day). The wind velocity ranges between (11.1 km/ hr.) in January and (19.8 km/ hr.) in June.
Vegetation
Vegetation of the surveyed stands representing the scrubland community type of Calotropis procera, composed of 33 plant species. These species categorized into two groups according to their duration or life-span as follows: 25 perennials (76%) and 8 annuals (24%) Fig (1) .
The plant assemblage of this community is related to 14 families. Fabaceae, Poaceae and Asteraceae are representing more than 50% of the recorded species (Fig. 2 ). Abd El Ghani and Fawzy (2006) and Abd El Ghani (1985) mentioned that these families are the most common in North Africa. Salama et al. (2014) and Abdel-Aleem (2013) reported that environmental stresses reduce species diversity. Stress due to hostile climatic aridity is reflected remarkably on the composition and structure of the plant communities. They generally open and structurally characterized by low number of species. Stress due to the unstable nature of sandy habitat may be added in reducing the species diversity and unequal distribution of species richness (Sheded et al., 2012 and Galal & Fahmy, 2011) .
Concerning the life forms ( Fig. 3 ), the majority of species are therophytes and geophytes (8 species each), then hemicryptophytes and chamaephytes (7 and 5 species, respectively). This pattern of life forms spectrum displays a strong resemblance to that given by Abu Ziada et al., 2015 a & b; Abd El Ghani & Fawzy, 2006; Abd El Ghani, 1981; Salama et al., 2013; Al-Sherif et al., 2013 and Youcef et al., 2012 indicated the predominance of hemicryptophytes followed by therophytes in arid and semiarid areas.
Dealing with chorotypes, the floristic elements of this community related to eleven floristic categories ( Fig.4) . Sahara-Sindian, Sahara-Arabian, Sudano-Zambezian, Irano-Turanian and Mediterranean are the main representative chorotypes. Such finding seems to be response to a more hot and dry climate, topographic variation and human influence. 
Habitat conditions
The scrubland type dominated by C. procera is common in Kharge Oasis. Table (1) gives the analyses of twenty five soil samples representing the range of soil conditions associated with this community. The soil is sandy textured with predominance of fine sand (particle size lies within class 0.5 -0.211 mm). the percentages of silt and clay are generally low and ranged from 2.80 -19.22% and 1.02 -4.23%, respectively. Moisture content is low and varies from 0.10 to 4.8%. porosity and water holding capacity varied within a wide range (38.9 -50.5% and 29.3 -54.8%, respectively).
The organic carbon content is low (0.1 -1.5%). CaCO 3 content fluctuated within a narrow range varying between 2.5 and 12.0%. Soil salinity is low in the different localities. All soil samples have salinity level ranged from 0.05 to 0.412%. The electric conductivity varied between 128 to 252  mohs/ cm. The obtained results indicate that C. procera is intolerant to salinity. Sulphates constitute the main bulk of the soluble salts while chloride and bicarbonates attained low concentrations in all samples. The soil reaction is slightly alkaline to alkaline with pH values vary from 7.2 to 9.2. Phytochemical analysis Quantitative estimation of polyphenols and flavonoids.
The mean values of flavonoids and polyphenols contents of Calotropis procera aerial parts were 0.185 ± 0.004 g/ 100g and 0.370 ± 0.005 g/ 100g, respectively.
Fatty acids constituents of the lipoidal matter of C. procera
The results of GLC analysis of the fatty acids methyl esters are presented in Table ( 2). Thirteen fatty acids were detected in Calotropis shoot. The main of these acids were undecanoic, palmitic, lauric, myristic, linoleic, oleic and lignocertic. The other six fatty acids were present with low concentrations. 
Antioxidant activity
According to the IC 50 (the concentration of the extract required to inhibit the initial DPPH free radicals) C. procera methanolic extract exhibit high free radical scavenging activity (IC 50 value equal 0.35 mg ml -1 . The extract of the natural antioxidant catechol attained the IC 50 value of 0.03 mg ml -1 . The result of the present study is in coherence with that reported by Cai et al., 2004 and Miser-Salihoglu et al., 2013 . This could be attributed to the hydroxyl groups in phenolic compounds which have a significant role in antioxidant activity.
Antimicrobial activity
Calotropis shoot was found to possesses antimicrobial spectrum only against Bacillus subtilis with inhibition zone of 7 mm. This result showed that the methanolic extract of C. procera shoot has little antibacterial activity and devoid of any antifungal activity. This finding clearly contradicts of the results of Hassan et al., 2006 and Malik & Chughtai, 1979 and Mascolo, 1988 Satsangi, G.P. and Shrivastava, J.N. (2010 
